Siok ioc FOR RELEASE: 06/15/2000 CIA-RDP86- 00513R001240110017-4 


con aE SS ee aes = 


On Theorems of Uniqueness for Ordinary Differential 20-120-4-5/67 
Equations 
2 Italian. 
ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University) 


PRESENTED: January 29, 1958, by A.N. 
SU3MITTED: January 29, 1958 


Kolmogorov, Academician 


1. Differential equations 


Card 2/2 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240110017-4" 


tes gemrer eas 


06/15/2000 CIA-RDP86-00513R001240110017-4 


Sear) SET Sie 


FES RARE Hele Neel beasties 


69770 
16.340 $/155/59/000/02/011/036 
AUTHOR: _ Perov, A.D. \p 
TITLE: On the queutien concerning the Structure of the Integral done: 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki, 
1959, No. 2, pp. 60-66 


TEXT: Let the equation 


(1) St. £(x,t) 
be considered with the initial condition 
(2) x(t) <4 Xo ’ 


where f(t,x) is either continuous or satisfies the Caratheodory conditions. 
Let the lower solution of (1) which passes through (t4»%4) be denoted with 
v(t,t,,2,)- The solution x = x(t) possesses the property Ey in t = t,, if 

it exists an h,>0, such that x(t) = v(t,t,,x(t,)) for t,¢t<t, +h. 

Let the real function f(x,t) satisfy the Caratheodory conditions in 

t <t<t +h, - oc¢x<+ o and let }f(t,x)} < M(t) , where H(t) is sum- 
mable on [t,»t, + a] . Let v(t) be the lower and w(t) the upper solution X 
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69770 
On the Guestion Concerning the Structure of the 8/155/59/000/02/011/036 
Integral Cone 


of (1)-(2) on [tot ’ h}. A solution of (1)-(2) which is defined on 
lit. + h] and which posesses the property Ey everywhere in (toot, + h), 
is denoted as an Ey, -solution. Let U be the set of the Ey-solutions. 
Theorem 1 : The formula 


(3) u(t) = sup fx(t)t , t <tft +h 
x(t)EU o 2 


defines an Ey-solution of (1)-(2). The solution defined by (3) is denoted 


as upper Eg-solution. Let x(t) be a solution of (1)-(2) defined on 
t.¢ tSt, +h. Let 


x(t) fort <t<V¥ 
(5) cet J x(t )) for vé tSt > +h 
Furthermore let 
(6) Oy, x(t) = inf px(t, @)F ,tietet rh. 
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On the Guestion Concerning the Structure of the 8/155/59/000/02/011/036 
Integral Cone 


Theorem 2 : The upper Ey -solution Oe can be obtained as the limit of a 
decreasing transfinite sequence { ry (t) } of solutions of (1)-(2) which is 
constructed as follows : 1. x oft) swt), 2.x git) = ans. 16) , if B is 

an ordinal number of first kind, 3. x,(t) a ang {x ( t)} » if B is an ordinal 
(t) 5 


number cf second kind. This ini process breaks down (Xg 


+1 
= x (t)), where § is of at most denumerable power. 
# is denoted as Dy-characteristic of the integral cone. It is shown that 


every ordinal number 5 of at most denumerable power can be an Ey-character- 
istic. 
Theorem 3: Let y(t) be differentiable, let 


(13) ylt ex, yi(t)<f(try(t)) (tocotet, +h)» 
Then it is 
(14) y(t)< u(t) (t <tet, +h) , 


where the upper E,-solution u(t) can be defined by the formula » 
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On the Question Concerning the Structure 8/155/5¢/000/02/011/036 
of the Integral Cone 
(15) u(t) = supfy(t)>, 


where sup is taken over all functions y(t) which satisfy (13). 


Theorem 4 contains an analogous statement for y(t) which satisfies an integral 
inequality. 


The author thanks M.A. Krasnosel'skiy for advices. 
There are 5 references: 4 Soviet and 1 Italian. 


ASSCICIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University 
SUBMITTED: October ©, 1958 (Uspekhi matematicheskikh nauk) 


Pebruary 23, 1959 (Neuchnyye doklady vysshey shkoly.Fiziko- 
matematicheskiye nauki) 
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Perov, A.I. 
—erov, AT. 


On the Two-Point Boundary Value Problem 
voy zadache) 


Doklady Akademii nauk,SSSR,1958,Vol 122,Nr 6 
The author considers the boundary value prob 
y" = £(x,y,y') 
y(a) = y(b) = 0 
Two theorems 
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Krasnosel'skiy,N.A. ana Perov,a.t, SOV/20- 123-2-6/59 


On a Principle of the Existence of Bounded, Periodic and ... 03% 
Periodic Solutions of a System of Urdinary Differential Equations 
(0b odnom printsipe sushchestvovaniya ogranichennykh, 
periodicheskikh i pochti-periodicheskikh resheniy u aistemy 
obyknovennykh differentsial 'nykh uravneniy j 


Doklady Akademii nauk SSSR, 1958, Vol 123,Nr 2,pp 235 238 (SSR) 
Given the system 


(1) ae tia) 


aes f 
where x (x4. +X) and t (ft: - 


eos tte) ik 
and the f. are continuous in “MO t,x,,- . xX +@ . Let furtrer 
a 


A(x) and p(x) be two continuously differentiable functions, 


A(-x) = A(x), 
(f(t,x), grad A(x)) -> f a> 0 
Loi i 


for |lxal]>R>0. Let m » min A(x), M = max A(x). On tne set 7 
a Ax(l-k x=R 
of those x€E for which m SAAS, Yr aR, let pi) satisfy 
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Differential Equations 


& 6 


‘he condition 7 
é t . fe OSes -—_ . ar x) A : 
(f(t,x), grad A(x) wR rd aa x) j od an \ my x % re 12.0. 
where lim pM Cx)p= +05 
XET I xf eco 
Theorem: Under the wziven assumptions (1) has at least one 
uniforsly bounded solution oa “ >, ) If the t, are pericdic 


int, then (1) has at .eae: ore periodic sulution of the same 
period. If the f. are eloacst-perrcdic (uniformly iu every srprarei 
i 


int, then (1) nas at least one ainost ‘pertod.c solutior 

The theorem holas in a streng:hened form it insteee@ cf Aiea 
it is assumed that outside cf 4 certain sprere grad A(x) g oO 
and that the field of grad » (x) nas a nonvanishing rotation on 
spheres cf a sufficiently large radius (see [Ref 1, 7)) 

The proof of the theorems is besed on the theorem: On the 
boundary [of a bounded domain GCE" iet the vector fields 
f(t,x), -o<t <oo have a rotation different from zero. For |: ) 
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let be valid the non-local theorems of existence and uniqueness. 
Let every solution x(t), ¢ €(T,.T,) of (1) Satisfying the initial 


condition x(T Jer , Satisfy the condition x(t) ¢ x(T,), 
t é(T,,7,). Then (1) has at least one solution x*(t) for which 


x*(T,) = x*(T JEG. 

There are 12 references, 9 of which are Soviet, 1 American, and 
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AUTHOR: Pperov,A.l. ct /20-124-4-7.' 67 
hehe one 
TITLE: On the Pr’nciple o- the stationary Point With Tworsided Estimates 


(0 printai pe nepodvizhr -y tochki 8 dvukhatoronniml otsenkani } 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 424,ur 4,pp156-199 (USSR) 


ABSTRACT: In nis paper [ Ref 4] tne author formulated a new type of 
conditions which have to be setisfied by the right sides of a 
differential equation y" = f(xy") in order that the boundary 
value problem y(e) = y(b) = 0 has & solution. The conditions 
consisted in giving two-sided estimations for the function f. 
In the present peper these results are extended to systems of 
equations. E.g. the system of integral equations 


b 
n 
y,(t) = j0" xy y(toadE (one (ade ree Fn( 8) 28% Lelyeeeaty 


where the f, are measurable with respect to t and have 


a 


continuous and bounded partial derivatives with respect to 
other variables, has & unique solution summable in the square if 
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where ay are certain bounded neasurabtle functions, The 


investigation is combined with the consideration of the 
topological structure of the two-sided egtimates The author 
usen results of MeA.Krasnosel'gtiy and M.M.Vuynberg. 

There are 12 references, 8 of which ere Soviet, 1 Italian, 

2 German, and 1 Swedish, 
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AUTSORS: Krasnosel'skiy, M-A-, Perov, A-l- sov/20-126--1-3/ 62 

TITLE: On the Existence of Solutions for Some Non-Linear Operator 
ykh neliney- 


Equations (0 sushchestvovanii resheniy u nekotor 
nykh operatornykh uravneniy) 


PERIODICAL: Dokledy Akademii nauk 5SSR,1959,Vol 126,Nr 1, 
pp 15 - 18 (USSR) 


* 
Let (f,y) denote the value of the linear functional feb, 


ABSTRACT: 
on the element yer, 3; let E, and E_ be Banach spaces. 
Theorem : Let the non-linear operator T(x) be continuously 
differentiable according to Fréchet ; let 
1 2 
(Bh, T(x)N)> Thx) [nil (xyhEBL) 
where B ip a linear continuous and continuously reversible 
operator from a into By , while the continuous positive 
: du 
er function L(u) is of Osgood type: é Tay co . Then the 
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On the Existence of Solutions for Some Non-Linear sov/20-126-1-3/62 


Operator Equations 

equation T(x) = y possesses & unique solution in EY for 
every yk. 

Let H,, H)CH H Hilbert space; let 0(H,»H.) a 


~ maxi sup 3. (XsIl,) 5 sup @ (51) 2 
\xeH, ,fxil =1 XEH5,iixilet 


Let A and B be bounded self-adjoint operators ; H (A) and 


H’(B) be the invariant subspaces of A and B corresponding to 


the negative parts of the spectra. 

Pheorem: Let the Gateaux derivative '(x) of the operator 
P(x) be a self-adjoint operator for every xGH. Let 
A<T!(x)&B (xGH) » where A and B are self-adjoint, Ae 


-1 _ . 
and 3 continuous , off (A), 3 (3)] <1 and ((A-B)x,x) £0 


for x€H. Then T(x) = y possesses a unique solution in H 
for every y GE 
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- On the Existence of Solutions for Some Non-Linear 30V/20-126- 1-342 
Operator Equations 


Then it is proved that the theorem of Kneser-Hukuhara con- 
cerning the integral cone is applicable to aifferent classes 
of integro-differential equations and ordinary differential 
equations in Banach spaces. ‘ 

Firally the case is considered where T'(x) does not possess 
a continuous inverse operator for all x. S.Le Sobolev is 
meritioned by the authors. 

There are 15 references, 13 of which are Soviet, 1 German, 
and 1 Japanese. 
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7 
Equation’ Se = f(t,x) 


PERIODICAL: Doklady Akademii nauk SR,1960, Yol. 142, No 3,op 531-534 


Tn the real Hilbert space H the author considers the equation 


= f(t,x) 


The norm of the element x€@ i! 18s denoted with |x]. The theorems 1 and 
contain a summary of well-known facts “or the linear case. The theorems 7” 
and 4 generalize the vheorems 1 und © ie the non-linenr cnse, 

“heorem 3 : Let the operator f{t,x) with values ir Pobhe contiruaus in 

' (- o«t oo) Let 

(9) figs 2 SCC i hye 

Let 
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AUTHORS: Perov, B. V., Candidate of Technical Selences; Kargin, V. A., 
“Keademitten:; Gudimov, M, M,, Candidate of Chemical Sciences 


TITLE: Production of oriented polymethyl metacrvlate and manufacture of 
articles from it 


PERIODICAL: Vestnik mashinostroyenitya, no. 1, 1960, 70-75 


TEXT: The information presents the results of investigations and experi- 
ments which have been undertaken in view of lack of process and equipment data in 
special literature, including foreign sources, Methods studied in the subject 
experiments were: 1) double blister settling method; 2) two-dimensional 
stretching of sheets; 3) calendering; ') pressing. Two-dimensional multi- 
axial stretching ani pressing proved techriioally best and cheapest. Several 
machines have been jeveloped. Their work principle is stretching of a sheet in 
l2 radial directions. Sheets up to 2 m in diameter and 15 mm thickness can be 
obtained, which a stretching degree & = 50 + 60%, The major machine element is 
the puliling unit consisting of a bevel gear couple, one of the gears moving on 
thread on a screw, {.e., the gear works as a nut, and moves the screw with a grip 
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attached to it, The machine has 12 such units; one of them is connected to a 
worm gear reducer and drives the entire system, The stretchi effort is deter- 
mined by calculation, for producing tension stress of 10 kg/cm“, The same 
principle is used in machines for producing square sheets. Pre-stretching was 
determined with the formula 


h 
é. » (es a ) 100% (1) 


fin 
where Ninit and hpy, is the initial and the final sheet thickness in mm, The 
formula has been derived by simple mathematical transformations of an equation 
expressing the constancy of volume before and after stretching. The empirically 
determined relation between the linear stretching L (measured with a nonius on 
one of the grips) and the stretching degree (found with Formula 1) 1s: 


De 
ee es 
200 


where D is the blank diameter, The orientation method by compression has been 
developed as well, for producing sheets, ‘or instance, of 750 x 750 mm size and 
25 mm thickness, In both methods the temperature of mater‘.al must exceed its 
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softening point by 15-10°C, Heating to a higher temperature spoils the proper- 
ties, and a lower temperature cannot be used because of an abrupt load increase 
on the machine drive and micro-cracks on the material, The strength of poly- 
methyl acrylate increased with increasing stretching degree to 50-70% consider- 
ably, and after this limit the growth of mechanical properties was only slow, 
except for impact resistance (4) increasing evenly to the stretching degree 

E = 120 # 130%. The static strength of parts from oriented material proved 
double comparing with parts from nonoriented; oriented glass did not split from 
sharp nail hammered into it (nonoriented split after penetration of the nail to 
1/3 of depth) Oriented glass withstood bending tests in all temperatures except 
of below -60°C. Other advanteges of oriented glass are: surface crack resist- 
ance dozens of times higher then of nonoriented; lower thermal expansion. Parts 
from oriented glass are produced with bending and fixing in frames and subsequent 
heat treatment to fix the shape. Cylindrical parts are formed in the same way, 
Orientation of heat-resistant organic glass decreases its inherent brittleness. 
N. D, Sobolev is mentioned having participated in the work, There are 9 figures 
and 1 table. 
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PHASE I BOOK EVPLOITATION SOV/5684 


Perov, Boris Vital'yevich, and Matvey Matveyevich Gudimcv 
Orientirovannoys organicheskoye steklo (Oriented Organi: Glass) 
Moscow, Oborongiz, 1961. 49 p. Errata slip inserted. 3,860 copies printed. 


Reviewer: Yu. S, Lazurkin, Doctor of Fhysics and Mathematics; Ed. of Publishing 
Houses: L. E. Sheynfayn; Tech. Ed.: V. P. Rozhin; Managing Ed.: A. S. Zaymov- 
skaya, Enginser. 


PURPOSE: This booklet is intended for engineers and technicians in eero- 
nautical, chanical, automobile and other industries. It may also be useful 
to students in chemical and technological schools of higher education and 
in tekhnikuns. 


COVERAGE: The authors describe a new hardening treatment of transparent plastics 
which produces an oriented material by extending heated plastic sheets in the 
plane of the sheet. Techniques used in manufacturing oriented plastics, 
properties of such material, methods for manufacturing plastic articles, and 
problems of industrial applications of oriented transparent plastics are 
discussed. No personalities are mentioned. There are no references. 
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Moskva, Gos.enauchno-tekhn, izd-vo Oborongiz, 1951. 49 pe 
(Plastics) (MIRA 14:6) 
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SOURCE: RZh, Khimiya, Abs. 23B612 

AUTHOR: Perov, E. I. ; Serebrennikov, V. V. 

TITLE: Reduction ofeuropiun at a dropping mercury electrode in a citrate-acetate medium 
CITED SOURCE: Tr. Tomskogo un-ta, v. 154, 1962, 161-165 


TOPIC TAGS: europium, europium reduction, electrolytic reduction, dropping mercury 
electrode, polarography, amalgam 


TRANSLATION: Incitrate and acetate solutions in which stable Eu*t3 complexes are formed in 
neutral and basic pH ranges, double-wave polarograms of Eut3 were observed. The first 
wave corresponds to the reaction Eut3 te ——> Eut2, the second to the reaction Euté + 

2e --——> Eu(Hg). The cxistence of the second process was confirmed by the electrolysis of 
solutions isotopically labeled with Eu62 and Eul€4, At a dropping Hg-electrode with sub- — -- 
| sequent determination of the radioactivity of the Fuamalgam formed, the radioactivity of the 
Hg cathode increases sharply at the potential of the second wave of Eut3, which indicates 

the formation of an Eu amalgam. In the presence of lithium citrate the E1/2 of the first — 
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wave shifts sharply to the negative side, which shows the high stability of the Eu (3+) complex 
in this medium, The acetate complex of Eu (3+) hus low stability. Judging by the slopeof | 
the logarithmic graph of the wave AE/¥£ A lgi/[ i (initial) - )5 = 0. 1-0. 13 volts, the first | 

| process proceeds irreversibly. The s¥cond process is probably reversible (the slope of 

-] thewave~0. 03), 8, Zhdanov , 
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9. Monthly List of Russian Accessions, Library of Congress, _ April, 1953, Uncl. 
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"Calculation of the Duration of the Quaot-Equilitrium Con+ 
dition in a Phantastron System," by G. I. Perov, Radiotekh- 
nika, No 12, Dec 56, pp 61-74 SSS 


The author gives en account of a method of analyzing phantastron cir- 
cults. A method of phase curve construction is considered, and the physi- 
cal nature of the resulting processes is explained. 


The fundamental analysis of the original system of equations leads to 
the derivation of a formula for determining the duration of the quast- 
equilibrium state. 
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%. I. Ferov, in a paper "An Enrineering Method of Calculatine a 
Fhantastron" considered phantastrons as sincle-tube trigrer devices, 
ae cirenits with exact time-delay action.. The paper vives the cal Tele 
methods and the daia of experimental control for two tyres of tubes. 


Presented at the Eleventh Scientific and Technical Session of tne 
Loringrad Seetlon VSORLE (Selertifte and “ee nieal Society for cade and 
Mlectricity’ iment A. S. Popov, dedicated to the celelration of vadic Day, 
Lerinrrad, 16-2 Acr °6. 


Rediotekhnika, No. 7, 1956 
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‘ tials on the anode and on the first grid takes Place of its own accord if the 
counter of the right side of the equation is different from zero. If the counter 
becones equal to zerc, the quasistationary state is produced. This atate cannot 
be of any duration as the condenser C ig discharged during this period by the 
current i,, which, however, leads to an uninterrupted modification of the work- 
ing states of the system. After the stage of rapid modification there follows 
the next operating stage of the phantastron, in the course of which the quasi- 
stationary state remains unchanged. At the end of this stage of operation the 
Now the formula for the computation of 
with, and the formula herefore is set 
and of the phantastron tube ig ex- 


plained. In conclusion it is pointed out tnat as a basis for an engineer-like 
computation of the phantastron circuit it is opportune to take such character- 
istics as have been selected experimentally for certain modes of operation and 
in the case of the optimum value of the cathode resistanoe R,. An experimental 


examination of the above described computation method resulted in an error of 
only 10 to 15%, 


INSTITUTION: 
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Abstract : Remarks cencerning the cause of the erroneous approach, found in the liter- 
ature, to the calculation of the effective reflecting area of a surface 
producing diffuse reflection of a radio wave. It is indicated that the equa- 
tions given in certain references for the effective reflection area and for 
the directivity gain of an airplane panoramic radar set should be reviewed. 
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The present work regzarks upon the faulty computations, such ao are found in 
literature, of the effective reflecting area of surfaces which refleot radio 
waves diffusely. This relates to the impalselike irradiation of the surface of 
the earth, as e.g. by the panorama radiolocator of an aircraft. 

The surface of the earth behaves with respect to centimeter waves like a dif- 
fusely reflecting surface. It is therefore possible, when investigating the 
field, to do so on the basis of LAMBERT'3 law according to which the diagram of 
secondary radiation is a sphere that toushes the reflecting surface. 

If part cf the surface of the earth with the area S, is uniformly irradiated, the 
density of the power flux of the reflecting wave through the surface of the hemi- 
sphere of the radius R around the point 3 (R - distance between the radiolocation 
station and the reflecting object) is Day = Don sin @. Here Dow is the density of 


the power current a+ zenith (point A), @ - the angle above the horizon of the in- 
vestigated point 3. If Dox is known the power Piefl which is reflected by the sur- 


face S, can be computed by integration of the density of the power ourrent with re- 
spect to the surface of the hemisphere. (In the other hand, it is true that 
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